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PROJECTION - Conduced by EARL J. DENISON 


Economy Seen in 

Good Equipment 


By Daniel B. Clark, 

A S.C. 


Being connected with tile Tom Mix com¬ 
pany at the Fox Studios takes the writer to 
every section of the West for location scenes 
in the productions which we make. Most of 
these location trips send us to sparsely settled 
sections. 11 we are not camping out or rough¬ 
ing it, we find our headquarters in some small 
Western town where the chief attraction prob¬ 
ably is a motion picture theatre. (We have 
iearnec that we never get so far in the back- 
woods as to be out of the territory of a film 
house.) 

Inspects Equipment 

Because I am interested in the sub ect of 
projection, I invariably take the first oppor¬ 
tunity to make friends with the projectionists 
at such houses. I find that we have much in 
common, the projectionist being just as inter¬ 
ested in my line of work as I am in his. It 
is always a matter of interest tor me to observe 
his equipment in the projection room, just as 
he usually likes to look over our camera para¬ 
phernalia. 

Neglected 

Now to get to the point of this article: 

In many of these houses, I have found up- 
to-date equipment. In others, I am sorry to 
say, i have found projection facilities sadly 
neglected. Very often, in the more modest 
establishments, the owner or manager presides 
over his own projectors—and has done so for 
many years past. It goes without saying that 
lie is not an expert on the maintenance ol his 
equipment, no matter how simple or fool¬ 
proof it may be. He gets a passable picture 
on the screen, and that is all. 

In still other instances, the same type oi 
equipment prevails in houses where there are 
projectionists. The possibiliti * * ' r e th a i the 
projectors, new or second-hand, started out in 


Dilapidated Outfits Prove 
burden to All Concerned, 

Including Audiences 

| 

the custody ol he exhibitor, who, on becom¬ 
ing more prosperous, turned his projection 
room over to a projectionist. The latter, no 
oubt, inherited a run-down lot of instru¬ 
ments. It required and continues to require 
all his ingenuity to keep them anywhere near 
their original and just stage of efficiency. He 
no doubt is obliged to put in much of his 
time and that of his employer—in keeping 
his apparatus in running order. 

Not Possible 

Now I don i think that such conditions are 
fair to the projectionist. Nor are they fair 
to the audiences. Nor are they fair to the ex¬ 
hibitor himself. If you were running a taxi 
system, you wouldn’t expect to get by with an 
ni =! red fleet <>t cars. It stands to reason 
that nu matter how conscientious the projec¬ 
tionist may be with the equipment, which has 
suffered from ill treatment in the past, he can¬ 
not screen as good an exhibition as iie would 
be a* ie to if he had modern and up-to-date 
equipment. 

No E conomy 

I can't see where the exhibitor can cling to 
the idea <»t economy in maintaining a worn- 
out system of projection. Repairs, working 
time, and aultv screenings more than offset 
any possible savings. Out of respect to every 
one concerned, it is my belief that in many of 
such houses, the best thing to do is to install a 
completely new array of projection apparatus. 
The investment involved—and it is an invest¬ 
ment—would be more than rewarded in the 
elimination of repair bills, better screening, 
etc. Then don’t let us lose sight of the effect 
that such equipment will have on the projec¬ 
tionist. I don’t hesitate to say that up-to-date 
equipment proves a tonic to his morale. ] 
eel that, in this respect, he is like the cinema¬ 
tographer, who, I am sure, enjoys the urge of 
having a highly efficient and modern camera 
outfit to serve him and, in turn, to have cared 
for—and not a ramshackle bunch of moving 
parts that might function, and might not. 
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Why Not 


Cinematographer? 


If Reports are appearing that Josef von Stern¬ 
berg, whose reputation tor “genius” persists despite 
two shelved pictures out o three recent directorial 
attempts, has been engaged to be director ot photo¬ 
graphic effects on a Paramount production oi a 
Ben Hecht story. 

If While as yet we do not know who is to be the 
cinematographer on the picture in question, we ven¬ 
ture to believe that Paramount executives would 
not have had to go outside their own ranks to find 
some one whose abilities fitted him to be a “director 
of photographic effects.” 

c It is our belief that this would have been a splen¬ 
did opportunity to rely on the imagination plus the 
scientific efficiency of some cinematographer. We 
believe that such an assignment would be a fitting 
reward to some deserving and competent cinema¬ 
tographer. 

If If, when and after Mr. von Sternberg serves 
in the capacity mentioned, we would be interested 
to know just how much was contributed by the 
cinematographer selected toward any photographic 
effects appearing in the picture. 


Panchromatic Predictions 


As predicted by Danie J B. Clark, president ot 
the American Society of Cinematographers, in an 
article re-printed in another part of this issue, watch 
panchromatic during the coming year. This form 
of stock, which is steadily swinging into general 
usage, is something for the cinematographer to con¬ 
jure with. 

If Accepted methods of lighting and the like— 
with the widespread employment of panchromatic— 
will undergo changes. In fact, with this end in 
View, innumerable researches have already been 
conducted, the results of which will be orthcom- 
ing shortly. 

If Another factor in the favor of a more universal 
adoption of this type of stock is the recent reduction 
in its cost. Producers who hesitated to try it here¬ 
tofore on a wholesale scale now have economic bar¬ 
riers removed, and are coming to the point of shoot¬ 
ing entire productions, going into lengthy footage, 
with it. 


Welcome Improvement 


If A refreshing departure from exhibitor journal’s 
methods is seen in the Exhibitors Herald in the 
matter of the reproduction of still photographs show¬ 
ing “behind the scene” shots in studios. 


In the past, it has been the custom to designate, 
in the captions, every one except the cinematographer 
who is passed over as some sort of nameless manni¬ 
kin. We are told that the Exhibitors Herald is in¬ 
sisting on the cinematographer’s name’s being in¬ 
cluded in captions on all stills submitted to that pub¬ 
lication's ofi ces. Congratulations are in order or 
the editorial forces of the Herald, including Ray 
urray and Harry Nichols, o the Hollywood 
O 'ces of the paper. May the other trade ournals 
tollow their example. 


- ass Stages 


If one would note the evolution of film produc¬ 
tion practice, let him check the fate of the vast glass- 
covered stages in the various studios. These were 
planned to allow production on days when the ele¬ 
ments would have made it impossible to work- 


glass keeping the disagreeable weather out but al low¬ 
ing enough ight to enter for filming purposes. Many 
oi these stages, if they stand at all, have had their 
glass painted over, thus cutting out the source of 
natural lighting. AI! oi which comprises one of 
the changes that artificial illumination has wrought. 


Mr. C'arr’s Opinion 


1 Writing in h is own column in the Los Angeles 
Ti meSj Harry Carr, journalist, critic, motion pic¬ 
ture expert, scenarist, contributor to fan magazines, 
and philosopher, states: 

<( But there are not a dozen really fine camera¬ 
men in the entire industry . Nine-tenths of them 
are mere crank-turners . Those who really and 
truly understand the properties of electric lights 
and understand artistic composition are mostly not/' 

Of course we would like to know who Mr. 
Carr thinks the dozen are. Then we would also 
like to know Mr. Carr’s basis of judging cinema¬ 
tographers. That would make interesting reading, 


even in 


Carr’s The Lancer’’ col umn. 


More on Make-up 


Appropos o : our remarks last month on make-up, 
let us not forget the plight of the cinematographer 
who is filming a star who, in the course of a pic¬ 
ture, changes make-up as often as it occurs to his or 
her fancy. 
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William Horsley, Pioneer 

By Hamilton Riddel in Motion Pictures, Sponsors 

Idea for B & H Release 


T HERE has, since the inception of the 

16 mm. amateur motion picture outfits 
a little over three years ago, been a de¬ 
mand by owners of these outfits for profes¬ 
sionally produced films, such as are shown in 
the motion picture theatres of the country. 
To meet this demand, the Kodascope Libra¬ 
ries were formed, and made immediately 
available to all owners of the amateur out¬ 
fits, a very complete iist of films. This service 
was rendered on a rental basis only and many 
amateurs availed themselves ot it. The Koda¬ 
scope Libraries were, and still are, a most 
welcome adjunct to the amateur for the full 
enjoyment of his 16 mm. projector. 

Own Library 

However, many owners cannot a ford, nor 
are they inclined, to avail themselves of this 
rental service which, while very reasonable, 
considering the high-value of the films rented, 
is an item of expense that is only compensated 
by a day’s use of the film subject rented. In 
many cases the amateur wished to have perma¬ 
nently several professional subjects. < )nly re¬ 
cently were the Kodascope Library releases 
made available for outright purchase by the 
amateur who wished to have on hand, in his 
home, a film or two to present to his friends 
when an impromptu performance was to be 
given. Still, however, the purchase of a pro¬ 
fessional 400-foot Kodascope reel involved an 
expense of approximately $50. And naturally, 
it was not feasible to divide a reel so that the 
purchase price might be made lower, as the 
library subjects, almost without exception, 
were only complete when in the 400-foot 
lengths. The problem of supplying those 
amateurs who wished to purchase outright 
small reels oi professional subjects, and those 
who wished to have the same, supplementing 
the Kodacope Library releases, still remained 
unsolved. 

Oniy recently has this situation been 
worked out, with the resu t that increased and 
sustained interest of the amateur cinematog¬ 
rapher will be acquired. With the acquisi¬ 
tion of this interest, photographic history will 


repeat itself and many innovations will mate¬ 
rialize, for the present-day high standard of 
professional photography can be traced to the 
interest of the amateur of past years. 

New Plan 

11 was with this paramount idea before him 
that William Horsley, a pioneer himself in 
the motion picture industry, and who owns 
a professional film laboratory in Hollywood, 
has innovated and made possible the purchase 
of professional subjects on 16 mm. film and 
in short lengths; and, which is an important 
item to the average amateur cinematographer, 
the price of these short length reels is very 
nominal, being only fifty cents to one dollar 
more than the 1( 0-foot reel of Cine-Kodak 
negative film used in the 16 mm. motion pic¬ 
ture cameras. These subjects are in 1 dh-foot 
lengths, and are reductions made from the 

standard 35 mm. professional films. 

Equipment 

Recently the writer had the pleasure of be¬ 
ing shown the 16 mm. department which Mr. 
Horsley has established in his laboratory. At 
present there are four private projection 
rooms; three for the ‘hushes”—-films just fin¬ 
ished and which are run for inspection pur¬ 
poses—and the other where the completed, 
edited films are shown. The projection rooms 
for the “rushes” are equipped with Bell & 
Howell Filmo projection machines, while the 
other room contains a Model A Kastman 
Kodascope projector with the large lamp 
equipment. 

A Series Depue and Vance optical reducing 
machine is employed for making the 16 mm. 
reductions. The machine resembles, and in¬ 
corporates the principles of, a motion picture 
projector. It is entirely driven by motor. On 
one side of the reducing machine is a lamp- 
house and in front oi it is a film gate, through 
which the standard size negative is fed rom 
the supply reel. As the negative passes the 
aperture, the image is projected through a 
lens which is so ground as to reduce the image 


(Continued on ’age 21 ) 
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A Professional’s 
Notes for Amateurs 


Part III 

By Jos. A. Dubray, 

AS.C. 


Formulae, Figures: and Facts 
Recorded in Third Install¬ 
ment of Technical Series 


(Continued from Last Month) 

I T is evident that the reflecting surface of a 
mirror can be other tha i a plat surface, 
as we have heretofore assumed. 

A curved mirror may be spherical-concave; 
spherical-convex; conical; parabolical, etc., 

according to the form of its curvature. 

The surface of a spherical-concave mirror is 
that of the interior face of a one-Case segment 
of a hollow sphere, silvered* smooth and pol¬ 
ished, turned toward die incident light; wind 
a spherical-convex mirror presents to the inci¬ 
dent light the bulging surface of a sphere. 

In the same manner, a conical mirror is a 
ref lecting surface shaped as a cone, and a par¬ 
abolic mirror whose surface is generated by 
the revolution of the arc of a parabola. 

We shall not dwell on the ref lecting prop¬ 
erties and image formation of curved mirrors, 
because of their extremely limited use in 

photographic instruments. 

We will limit ourselves to note that spheri¬ 
cal mirrors do not form sharp images due to a 
phenomena called spherical abberration by re¬ 
flection, if their aperture is subtended in an 
angle exceeding 8 to 10 degrees, and the para¬ 
bolic mirrors, which are free from this defect, 
are extremelv difficult to construct with the 
precision wanted in all optical instruments. 

jfe. nK ^ 

✓f* Vph 



N the brief outline on Reflected Light, 
dealt with in the preceding chapter, we 
did noi have to concern ourselves with the 
medium in which light was travelling. Both, 
the Incident and the Reflected Ray, were as¬ 
sumed to travel in the medium air. 

Let us consider, now, a ray of light, which 
is emanated by a luminous body in a certain 
medium, and strikes the sur ace of another 
medium of different nature than the first. Let 
this second medium he a transparent one, and 
let the ray of light be monochromatic, or of 


one coloi 


onlv. 


'.'• hen Light is incident at the sur ace ot 
reparation of such two media, one portion of 
it is reflected back in the first medium; part 
of it is absorbed by the second medium, and 
the remaining portion, is refracted, and trans¬ 
mitted through it. 

We have already stated that light travels 
following a straight path, independent of the 
nature of the medium, but its velocity varies 


according to the molecular composition ol 
the medium, and the wave-length of the light. 

While considering monochromatic light, 
we shall concern ourselves, only with the na¬ 
ture of the medium. 

In the atomic and molecular theory, an 
atom, is considered to be the smallest quantity 
of matter, that takes part in chemical re¬ 
actions. 

We all know that water is a compound ol 

two elements, hydrogen and oxygen, hollow¬ 
ing chemical nomenclature, water is ex¬ 
pressed by the formula 1 O which means 
that two parts of hydrogen compounded with 
one part of oxygen, form water. 

It is obvious, that there must be a minimum 
quantity of oxygen, which is capable of com¬ 
pounding with two minimum quantities of 
hydrogen, in order to form one minimum 

quantity of water. 

These minimum quantities of elements, 
which are so small that they are invisible even 
through a microscope, and are indivisible by 
chemical reaction, are called atoms, while the 
minimum quantity of the compounded is 
called a molecula. 

Briefly, one atom of oxygen, compounding 
with two atoms ot hydrogen, form one mole¬ 
cula of water. 

Atoms and moleculae are separated from 
each other, but possess the power of attract¬ 
ing each other, thus holding onto each other, 
and the extent ol this power, determines the 
density of the body. 

The separation between atoms and mole¬ 
culae permits consideration of the existence 
of the luminouferous ether, within a : l bodies. 

Recent investigations have greatly devel¬ 
oped the atomic and molecular theories, and 
the atom itself is considered to be an aggre¬ 
gation of extremely small electrically charged 
particles, called "electrons." 

Electrons, or charges oi negative elec¬ 
tricity, are supposed to be in constant, rapid, 
orbital motion, somewhat similar to the mo¬ 
tion of the planets around the Sun, the sun of 
the electrons being, perhaps, a particle 
charged with positive electricity. 

The number oi electrons, in an atom, is 
supposed to determine its nature. 

Prof. Millikan, precognize the existence of 
still smaller particles, or sub-electrons. 


Eight 
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Electrons and*sub-electrons are considered 
as forming the connecting link between ether 
and matter, and as determining by their ar¬ 
rangement and their motion, ah optical phe¬ 
nomena that divert from the ether itself. 


I " ' 1 is evident, that when light passes from 
the free ether, into the ether pervading 

inter-atomic spaces, a retardation or 
slowing of its speed will happen. 

This retardation, is caused by the behavior 
of the iight-waves. 


A B 



FIGURE 5 . Light waves in vacuo and in a den¬ 


ser medium . 

The speed required to carry a wave-crest 
from A to B, (Fig. 5), is termed the wave- 
speed. 

The dotted iine shows the behavior of 
light-waves in free ether or vacuo, but when 
light passes through a medium, its front 
waves continually die away as shown bv the 
full line in the figure, and are constantly re¬ 
placed by the following waves, each o; which 
proceeds further than the preceding one, 
while new waves are constantly forthcoming, 
from the luminous body. 

This dying away and replacement of 
waves, results into a retardation o ; their 
velocity. 

The group o ! waves, illustrated in the fig¬ 
ure, moves then at a lesser speed than the 
speed of the individual waves and this speed 
is lesser, the denser the medium is. 

The change of speed is cause o a change 
of direction of the light ray, which change ot 



FIGURE 6. Single refraction of Light. 


direction takes place at the surface of the sec¬ 
ond medium, and is termed “ refraction 

^ W 

Let n and ri be the two media, and let ri 
be transparent and denser than n. 

Let A B, be the surface of the Medium ri 
and NN' the Normal to A B at the point O. 

Let L () be an incident ray of monochro¬ 
matic light, impinging upon the surface A B 

at O. 

it is observed that the ray, instead of fol¬ 
lowing a straight line in the direction L L', is 
bent at ( h or refracted in the direction < ) R. 

The angle L < > X, which the Incident ray 
makes with the Normal, is called the “ angle 

/* * • F ff 

ot incidence. 

The angle R O N', which the ray makes 
with the Normal, is called ‘‘angle of refrac- 

A * ft 

tion. 

The angle R O I , which the ray makes 
with the imaginary prolongation of the inci¬ 
dent ray within the medium, is called the 
“angle of deviation.” 


I T is the phenomena of refraction that 
make a stick appear bent when partially 
immersed in water. It is also through re¬ 
fraction that a much-heralded experiment can 

M 

be made. 

Place a coin in an empty basin, and place 
your eye in such a position that the brim of 
the basin barelv masks the coin from vour 
sight. Slowly pour water into the basin, with¬ 
out changing the position o! the eye and soon 
you will be able to perceive the coin. The 
coin, acts as a luminous body, and it is the 
bending or retraction of the rays emitted by 
it, when passing from the Medium Water 
into the Medium Air, that seem to change the 
position of the coin itself. 

t should be borne in mind, that in this ex¬ 
periment, the rays pass from a denser medium 
(water) into a rarer one (air). 

This brings to our mind the Law of re¬ 
versibility of Light. In Fig. 5 if the luminous 
point was situated at R (i.e. in the denser 
Medium i, the refracted ray would follow the 
path O Ivin the rarer medium, and the Angle 
of Refraction, would then be greater than the 

Angle of Incidence. 

Experimentation has proven that the phe¬ 
nomena of refraction always occur when 
light travelling in one medium is incident 
upon the surface of another medium of dif* 

(Continued on Page 19) 
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Duplication of Motion Picture Negatives 


< Continuous Form of Machine 
Found Best to Develop Master 
Positive and Dupe Negative. 


By J. G. Capstaff 

and 

M. IV. Seymour * 


(Contrast Control Property May 
Be Used to Advantage to Get 
Highest Grade Work. 


(Continued from Lust Month) 

Ii the master positive and duplicate nega¬ 
tive are to be printed by contact, great care 
musi be taken to insure close and uniform con¬ 
tact of the films at the printing aperture; oth¬ 
erwise* the advantages of the high resolution 
emulsion will be lost. It is obvious enough 
that poor definition will result if the films are 
out of contact during printing, but it is not so 
obvious that lack ol uniformity in contact can 
do any particular harm. If the two films are 
not in close contact over the whole picture 
area, a patchy image is produced which, on 
projection, resembles uneven development. To 
test a printer for uniformity of contrast, a print 
should be made from a strip of evenly ogged 
and developed negative film. If the printer is 
in perfect adjustment, the print will show an 
even tint, while imperfect adjustment will 
give the patchiness referred to. The best type 
of printer has a curved track and pressure 
plate. The radius of curvature should be 
small, about \ l / 2 inches, and the pressure 
plate should be undercut over the picture area 
so that it presses only on the sides ol the film 
over the perforations. 

Unit Magnification 

When projection printing is resorted to for 
printing either the master positive or the du¬ 
plicate negative, the lens chosen should be one 
designed to work at unit magnification. Or¬ 
dinary camera lenses do not give their best 
definition under these conditions, because they 
are designed to focus sharply objects at a dis¬ 
tance. dearly, the focusing of the printer 
lens must be very critical if the sharpness o 
the original negative is to be attained. It is 
important to keep the lens clean, since the 
slightest mark or film of dirt on the lens will 
scatter the light rays and distort the tone re¬ 
production. 

For developing both the master positive and 
the duplicate negative a good form of con¬ 
tinuous machine is best. Next to this comes 
development on a reel. The spacing of the 
suppo rts on the reel should be close, so that 
the film will lie in a smooth spiral. Wide spac- 

‘Research Laboratory of the Bast man Kodak Company; thi < pa per was 
read before the recent meeting of the Society of Motion Future Engineers 


ing o the supports gives uneven development. 

if tank development must be used, the rack 
should be lifted completely out of the de¬ 
veloper once every minute so as to prevent 
rack marks. 


I he developer 

Eton 

Hydroqu inone 
Sodium Sulphite 
Sodium carbonate 
Potassium bromide 
Water to 


Developer 

recommended 

Metric 
4 grams 

I 

75 

25 

1.5 

1 liter 


is: 

A voir 

1 lb. 10 oz. 
6 Vi oz. 

3 3 lbs. 

I 1 lbs. 

10J4 oz. 

50 gals. 


W T ith unused fresh developer at a tempera¬ 
ture of 68 to 70 h\, the effective maximum of 
contrast ought to be attained in about four 
minutes. Development beyond that required 
to give maximum contrast must not be given 
or increased graininess will result. 

The master positive development, if cor¬ 
rect, will give a print somewhat softer than 
one intended for projection. It will also, of 
course, differ from the latter in having a 
slight veiling over the highlights. 

Sufficient Washing 

m w + * 

The usual acid hardener fixing bath may be 
used for fixing, although the hardener tends 
to set the dye and retard its washing out of the 
lilm. Sufficient washing should be given to 
clear the film* since a very little vellow dve 

^ff 

will cut down the printing light and make 
timing more difficult. 

If it is desired to make a duplicate negative 
that can be printed without light changes, the 
timing of the master positive must, ol course, 
be accurate. By projecting the master posi¬ 
tive, one can readily determine which scenes 
need more or less printing light than the aver¬ 
age, and with a little experience the light 
change required can be estimated quite 
closely. Idle "key' 1 light can be ascertained in 
t>e usual way by printing and developing a 
test tsrip. The scene chosen for the test should 
be of the most contrasty subject; that is, the 
scene with the darkest shadows, and the print¬ 
ing exposure should be just sufficient to give 
a veiling over the deepest shadows. If this 
precaution be taken, all of the other scenes 
will automatically be taken care o:f, and the 
tone reproduction of the entire length will be 


satisfactory. 

m 


(Continued on (‘age 70) 
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By Daniel B. 
Clark, A S.C. 


Anticipates that Coming 

Year Will Be Crammed with 
Motion Picture Advancement 


A Cinematographic 

Forecast for 1927 

(The following story, written by Daniel B. (Hark, presi¬ 
dent of the American Society of Cinematographers, ap¬ 
peared in a recent issue of the H OLLAl IT COD AlACxA- 
ZINE, by special permission of which it is reprinted 

h ere :j 

With great and general progress having 
been attained in the lield os motion photogra¬ 
phy during the twelve months sust closed, 1927 
promises to be a year unprecedented in the 
advancement of cinematography. 

Great strides undertaken in the calling of 
the cinematographer during 1926 will come 
to tru tion within the next several months with 
the result that this branch of the cinema pro¬ 
fession bids fair to be nothing short of revolu¬ 
tionized before the new year becomes gray and 
hoary. 

I nasmuch as cinematography always sets the 
pace for the film business in general, we may 
safely assume that the coming seasons will 
be epochal in the annals oi the photop ay. 

Last year saw the advent of faster lenses; 
1927, it is predicted, will see even more speedy 
Senses put on the market. The cinematogra¬ 
pher alone realizes just what this means to the 

finished film production. Photography un¬ 
der light conditions which heretofore would 
have defied “exposures” has now become pos¬ 
sible. These possibilities, in turn, will be even 
more widened within die next several months, 
if developments, now in the course oi perfec¬ 
tion, arrive at successful consummation. 

Probably the greatest improvements in 

cinematography will come through the wide¬ 
spread and general use of panchromatic film, 
now considered the great element oi magic 
by all those who are real students of the mo- 
tion picture industry. Before the past year, 
panchromatic was something of a novelty, 
rarely if ever used. By the time 1926 had 
spent itself, however, it had come to pass that 
several important productions had been filmed 
not partially, but entirely on panchromatic 
stock. Alfred Gilks, a member o the Am¬ 
erican Society of Cinematographers, employ¬ 


ed panchromatic exclusively in the filming of 
Paramount’s “Old Ironsides,” a James Cruze 
production, on which Gilks was chief cinema¬ 
tographer. His cinematographic results are 
now winning the resounding praises of the 
film critics in New York City, where the fea¬ 
ture recently was given its world-premiere. 
George Barnes, another member of the Amer¬ 
ican Society of Cinematographers, likewise 
photographed “The Winning of Barbara 
Worth” in its entirety on panchromatic nega¬ 
tive. 

The ramifications of this new form of film 
stock are truly revolutionary in their scope. 
When it is considered that in “Old 1 ronsides,” 
this type of film made it possible for the en¬ 
tire cast to go through the story without the 
use of make-up, which has become nothing 
short of a permanent institution in the studios, 
the foregoing statement is in some measure 
real ized. 

The most signal deviation in picture pro¬ 
duction methods which a wholesale applica¬ 
tion o. panchromatic will bring about will be 
in the matter of illumination. Methods which 
have stood the test of time and accepted usage 
now show signs of tottering, and just how far 
this collapse will go only the next several 
months will reveal. The reason for all this 
is the different kind of sensitivity in panchro¬ 
matic. It differs in this respect from “par” 
stock in that light values, visible to the eye, 
have a different effect in this new creation of 
the raw stock laboratories. One the other 
hand, certain portions of the spectrum, 
amounting to light not visible to the eye, are 
very forcibly recorded on panchromatic. All 
of this simmers down to this circumstance: a 
cinematographer may have more than enough 
light thrown on an actor when he is appre¬ 
hensive that he does not have sufficient illumi¬ 
nation. 

Th is change of facts will result in the re¬ 
adaption of the various light sources, with in¬ 
candescent lighting coming finto increasing 
vogue. The American Society of Cinematog¬ 
raphers lias anticipated all oi these changes, 
and, early in 1926, laid definite plans to re¬ 
duce affairs to a practical working basis when 
the time of transition and then ultimately of 
change did arrive. The total ot the research 

(Continued on Page 21) 
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M ETRO-Goldwyn-Mayer has 

been active in availing itself 
of and continuing the services 

of A.S.C. members. 

John F. Seitz, A.S.C., for the past 
several years chief cinematographer on 
Rex Ingram productions, has been 
signed by the Culver City organiza¬ 
tion. Seitz has photographed all or 
Ingram’s most successful efforts, in¬ 
cluding “The Four Horsemen o the 
Apocalypse.” His first picture under 
his new contract was to have been 
“Wind,” starring Lillian Gish and 
directed by Clarence Brown, but this 
schedule was recently changed. Seitz 
spent two years in Europe filming the 
Ingram pictures made across the At¬ 
lantic, and returned to Hollywood 
during the past autumn. 

John Arnold, A.S.C., has been sign¬ 
ed again by Metro-Goldwyn-Mayer. 
Arnold was chief cinematographer on 
“The Big Parade.” Prior to joining 
M-G-M, the A.S.C. member, like 
John Seitz, was for many years iden¬ 
tified with the old Metro studios, 
w he re he photographed Viola Dana’s 
starring vehicles during a record run 
of service. Arno d’s first picture un¬ 
der his re-newed agreement is “Mr. 
Wu,” starring Lon Chaney and di¬ 
rected by Will Nigh. 

Ira Morgan, A.S.C., also has sign¬ 
ed a new contract with Metro-Gold- 
wvn-Mayer. He recentlv finished 

*■ 9 w 

shooting “Tel’ It to the Marines,” 
which is now being given its premiere 
in New York City. Morgan has 
photographed the outstanding Marion 
Da vies features of the past several 
years. 

♦ • • 

Robert Kurrle, A.S.C., has gone to 
Tmekee for snow scenes in Edwin 
Carcwe's production of “Resurrec¬ 
tion," starring Rod La Rocque and 
Dolores del Rio. Frank R. Good, 
A.S.C,, accompanied Kurrle to the 
mountain location to aid in the film¬ 
ing of the snow sequences . 

# * * 

John Stumar, A.S.C., has begun the 
photographing of “The Claw,” a Uni¬ 
versal production which is being di¬ 
rected bv Sidney Olcott. Norman 

* w 

Kerry and C aire Windsor are fea¬ 
tured. 


ARL E . Akeley, sculptor, in¬ 
ventor and photographic explor¬ 
er, died, Noth 17th in the Kivu 
district of the Belgian Congo, Africa. 

Akeley, who was famous for his mo¬ 
tion pictures taken in the jungles and 
other uncivilized regions, was particu¬ 
larly known in motion picture pro¬ 
duction quarters as the inventor of 
the camera which, bearing his name, 

is widely used in film making. 

* * * 

Gilbert Warrenton, A.S.C., has rung 
down the curtain on the cinematogra¬ 
phic mysteries of “The Cat and the 
Canary,” in which Universal is star- 

m * 

ring Laura ha Plante with a record 
cast. AVarrenton has started to work 
on another Universal feature, “Be¬ 
ware of Widows,” starring Miss La 
Plante and directed by Wesley Jug¬ 
gles. 

y]/ 

*^V ^ V 

Fred W. Jackman and Floyd Jack- 

m w 

man, both A.S.C. members, spent the 
Christmas holidays in the wilds of a 
Nevada location where Fred is pro¬ 
ducing, for Hal Roach and Pat he re¬ 
lease, the latest production starring 
“Rex," the "king of wild horses." 
Floyd is chief cinematographer . 

A *k. 

l4 TT k 

H ER FORD Tynes Cowling, 

A.S.C., has just experienced a 
banner month. Besides join¬ 
ing the cinematographic forces of the 
Eastman Kodak Company in Roches¬ 
ter, N. Y., he was elected a fel low o* 
the Royal Photographic Society of 
Great Britain. This is an honorary 

wf 

degree bestowed only tor exceptional 
researches and accomplishments in 
photography. 

* * * 

Ned V an Bu ren, A.S.C., likewise 
affiliated with Eastman's motion pic¬ 
ture activities, has returned to the 
kodak city from a trip to the Panama 
Canal zone where he filmed subjects 

designed for educational use. 

* * m 

Arthur Edeson, A.S.C., will photo- 
gra pli R ichard Barthelmess 1 first ve¬ 
hicle as a First National star. The 
feature is “The Patent Leather Kid.” 
Alfred Santell is directing, with Al 
Rockett as the supervising producer. 



H ERBERT Sylvester, of Creco, 

Inc., has had several lighting 
tests made during the past ew 
months to ascertain the light dux val¬ 
ues of the 10 K.W. and 5 K.W., 10,- 
( 00 and 5,0(10 watts respectively, ni¬ 
trogen gas filled incandescent lamps, 
co-operating with Peter Mole, o 
Creco; F. E. James of the General 
Electric Company and Arthur Sha- 
dur, Universal executive and members 
of his technical staff. 

These tests were conducted on the 
several grades of Eastman, Agfa, 
Goerz and : )upont film stock, as ad¬ 
vocated on the present film market. 

Mole has had previous experience 
in this connection, having been a mem¬ 
ber o the General I lectric Research 
staff, at Schenectady, New York, dur¬ 
ing the Maud Adams experiments 
with incandescent lamps as a photo¬ 
graphic lighting medium. 

w I# 


Joseph A. Dubray, A.S.C., has fin¬ 
ished shooting "Husband Hunters," 
a Tiffany production directed by Jack 

Adolifi. Stephen S. Norton, A.S.C., 

ivas associated with Dubray in the 
the filming. The cast included Mae 
Busch, Walter Hiers, Jean Arthur, 
Charles Delaney, James Harrison, 
D uane Thompson. Robert Cain, Mil¬ 
dred Harris and Otto Lederer. 

m m * 

Charles J. Van Enger, A.S.C., has 
completed the photographing of "The 
Runaway Enchantress,” a First Na¬ 
tional production, starring Milton 
Sills and directed by John Francis 
Dillon. The cast included Alice 

White, Arthur Stone and Mary As- 

tor. 

* * * 


Charles Stumar, A.S.C., has return¬ 
ed from a location trip down South 
ivhere he journeyed or the filming 
of Universal's production of “Uncle 


Pom's Cabin," which is being direct 
cd by Harry Pollard. 


Gaetano Gaudio, A.S.C., has finish¬ 
ed the filming ot I'irst National’s 
"Three in Love,” directed bv Millard 

w pr 

Webb and featuring Lewis Stone, 
Kill ic Dove and Lloyd Hughes. 






Twelve 


;A MERICAN Cl N EMA T OG RAP HER 


January, 1927 


A.S.C. Member 


•# 


In Many Travels 


Herford Tynes Cowling Covers 

* W 

By Ben Allah Thousands of Miles in Every 

Part of Globe’s Surfaces 


I F there is a title of “most traveled Ameri¬ 
can,” it has probably changed hands in 
the last two years because of the deter¬ 
mination oi a gentleman f rom Virginia. Iler- 
ford Tynes Cowling, moving picture pho¬ 
tographer and traveler extraordinary, has 
slept beneath the flags of all nations and has 
reached spots in his wanderings where lew 
white men have been before. 

to 

Though but thirty-six years old, he has ac¬ 
complished much, traveled more than a mil¬ 
lion miles and has seen the strangest things 
on earth. To Cowling the earth has no - ar 
corners. H e has rounded them out, gone over 
the hill and found what the other side had to 
offer. H e voices but one regret, that he has 
to part with the many friends he has made in 
so many lands. 

Th ree Years 

In his last trip which took him around the 
world and lasted three years, he succeeded in 
entering the forbidden country of Tibet. But 
few white men have actually gone into this 
hand of religious mystery and dizzy heights. 

Cowling has even successfully reached the 

inner sanctuaries of the Lamas in their strange 
Tibetan monasteries who call their portals 
“forbidden,” and are deserving of the name. 

Rumored City 

Many rumors readied this world-traveling 

cinematographer of a city that was inaccessi¬ 
ble to anyone except natives, hie hung around 
the court of the Maharaja of Kashmir until 
he could gain his avor an 1 assistance to cross 
the forbidden border. Then .with trusted ser¬ 
vants and food supplies to last months he 
headed across the Iiimalayes lor Leh, the 
capital of Western Tibet. Then came the 
long overland trip. I le was warned that white 
men who had tried the feat from time to time 
were never seen again. He came to the city of 
Leh after a trip which rivals Arabian yarns 
of old and entered, cameras and ad, made 
friends with the Skushok, their reincarnated 
“man God” leader, and came out with the 
first pictures of the Lama devil dances and 
ceremonies. 

No Barriers Recognized 

The determination which made a world 
traveler of him made him a successful one 


in that he goes where he wants to go to make 
pictures and stops but for one reason: that 
there is no possible means of continuing. 

For seven years he was chief photographer 
of the U. S. Interior Department and won an 
enviable record in this position. It was in his 
travels in the United States, Mexico and Can¬ 
ada that he first decided that he would see 
the world. Not half of it, nor most o it, but 

all of it. 

Starting out in l b he headed successively 
expeditions into the South Sea Islands, Aus¬ 
tralia, New Zealand, Tasmania, the Philip¬ 
pines, Indo China, Siam, China, Japan, For¬ 
mosa, Dutch Last Indies where educational 
pictures of a heretofore unknown nature were 
made. It was on these trips he made a name 
for himself in the world of travelers and as 
an explorer. Natives who showed him their 
ways of living respected him as a white man 
thev could understand and one who under- 
stood them. 

Character at a Glance 

With the natural trait of being able to read 
character, he seems to see through the super¬ 
ficial coverings of flesh and read native souls 
beneath. He knows the right time to ap¬ 
proach anyone of the numerous tribes of the 
far-flung points. He studies their customs and 
lives them, in so far as it is possible for a 
white man to do, when he is among them. He 
has been taken into many tribes as an adopted 
member and likes all the strange brown and 
black men, yellow men and olive hued ones 
who boast this American citizen as theirs also. 

A 

Abounds with Energy 

While determination and study coupled 
with a natural faculty for understanding have 
gone far toward making the work of this 
young American a success, nonpariel, prob¬ 
ably the greatest single factor contributing 
toward this success is the dynamic personality 
of the man himself. No human being ever 
came closer to being a dynamo in the flesh. 
He is active and going all the time he is awake 
and he is awake most oi the time. He keeps 
busy and he keeps his men busy and whoever 
happens to be near just naturally falls into 
the pace and gets busy. Friends standing 
around Cowling “hit the stride” of the leader 

(Continued od Pace -6) 
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Ama zing Indeed 

The possibilities of Eastman Panchro¬ 
matic Negative Film are amazing indeed. 

It is completes}' color sensitive—blues, 
reds, yellows and greens are all reproduced 
in their true relationship in black and white 
tones. Flesh tints, natural colors, cloud 
effects, sets, costumes—are correctly ren¬ 
dered in monochrome. 

And it’s all surprisingly simple for the 
cinematographer, while the only difference 
from ordinary film development is in the 
lighting of the darkroom. 

Price now the same as ordinary negative. 


Write for the booklet “Eastman Panchromatic Neg¬ 
ative Film tor Motion Pictures.” Properties, uses, 
handling, development of the film are described. 




Moti on Picture Film Department 

EASTMAN KODAK COMPANY 

ROCHESTER, N. Y. 
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Standard Automatic 
Professional Camera 
for Field and Stunt Use 

Eyemo is the handy light-weight camera you see on nearly every 
lot these days—getting shots from heretofore undreamed ot angles. 
It’s worth its weight in diamonds for special effects, stunt shots, 
fast newB reel work, locations, and anywhere extreme mobility 

and speed are desired. 

Evemo matches the work done by the best Bell & Howell Cameras. 
Weighs but 7 pounds. Operates in the hand. Sights rom the 
eye like a spy glass. Works automatically. Touch a button and 
away it goes. Uses 100 ft. rolls standard daylight loading film 

or 120 feet dark-room load. 

Write for descriptive literature. 



Your P roductions can be n< 


in mal 

W E all know that the greatest film-pro¬ 
ductions are first staged and acted foi 
the camera alone . Unless the camerel 
faithfully records all that is enacted 
before it, all the hundreds of thousands of dol 
lars invested in settings, transportation and sal | 
aries will have been thrown away. 


Cecil 
using a 
Eyemo 
filming 
“shots” 
of Kings . 


. De Mille 
Bell & Howell 

C 


a m e r a i n 
some of the 
in “The 


Ki ng 


The best cameras you can buy are the best pro- 
duction insurance you can buy. I bat is the 

meaning of Bell & Howell Cameras to tht 

motion picture industry. 

Bell & 

1805 Larchmont A ' 

New York 

220 W. 42nd St. 


6324 San 
Estai i 
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DSSAL PRODUCTION 

iien to Guarantee Perfect Photography 



Torrence , 
as “P e t e r 
the Belov¬ 
ed” in Ce¬ 
cil B . De 
M i l l e 9 s 
“The King 

of Kings 99 


•* 


e ter than the Camera Used 
I them 

n the past 20 years millions and millions ol 
lollars worth of productions have been staged 
♦efore Bell & Howell Cameras—and Bell & 
dowel! Cameras have kept the faith. The 
>hotography delivered has, in eff ect, guaranteed 
he huge investments made in an endless pro¬ 
fession of productions. 

Vs a result, nearly every worth-while producer 
n the world uses Bell & Howell Cameras. Such 
>atronage has inspired many improvements. 
)ur laboratory work never ceases. 

Write the address below for illustrated litera- 
ure or any specific camera information. 

ell Company 

nie, Chicago, Illinois 

'■•od London (B & H Go., Ltd.) 

onica Blvd. 320 Regent St. 

M 1907 



The Never Obsolete Pioneer 

Bell & Howell 
Professional Standard 


For 20 years the Bell & Howell Professional Standard Camera 
has been a familiar “property” to those who have reached the 
heights of filmdom. This is the camera assuring perfect photog¬ 
raphy for practically every feature production filmed throughout 
the world. 

The Bell & lowell Standard Cinematograph Camera is always 
up-to-date. Interchangeability of parts allows for the addition of 
any improvement time may bring. 

It embodies— 

Basical y patented Pilot Register Movement 
Interchangeable Oetail Parts 
Universal Finder 

nterchangeable Ultra Speed Movement 
Variable Speed Motor Control Cinemotor) 

As an original investment, this camera safeguards many a future 
investment. 

On display at New ^ ork, Hollywood, Chicago and London offices 
of the Bell & Howell Company. Write nearest office for descrip¬ 
tive literature. 
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HETHER for in¬ 
terior or outdoor 

/ 

shots, Zeiss Lens equip¬ 
ment on your camera 
insures results, 
matter how thorough 
your methods, how 
good your lighting or 
how elaborate your 
settings, the final re¬ 
sult will be better 
whenever and where- 
ever Zeiss Lenses are 
employed. 


CARL ZEISS, Inc. 
48$ Fifth Ave., 
New York 

Formerly H. M. Bennett 

Pacific Coast Branch: 728 South Hill Strut 

Los Angeles, Calif. 


A NEW LENS 

“That has made good” 

Large aperture F:2.3. To a large extent responsible 
for the Bas-relief, or solid appearance of the subject 

on the screen. 

Good definition over the entire field, yet not harsh 
or wiry. 

A portrait lens in short focal lengths 
40mm, 50mm, 75 ram,, with full closing diaphragm. 

Price is reasonable 

40mm..$60.00 

50mm.- 50.00 

75mm. 55.00 

A Trial IVill Be Satisfying 

ASTRO-GESELLSCHAj?T, mbh., Berlin 

FOR SALE BY 

MITCHELL CAMERA CORPORATION 

6025 Santa Monica Blvd. Los Angeles, Calif. 


A. S. C. MEMBER IN MANY 

TRAVELS 

■ "ontinued from Page 12] 


and in short order find themselves busy at 
something. He radiates energy. 

I le is not the Napolenic concentrated type 
of machine but is more the Theodore Roose¬ 
velt model since he is just six feet tall and 
weighs around one hundred seventy pounds, 
tropical suns, changes of food or whatever 
hardships he must endure seem to leave no 
lasting effects on the remarkable store of vi¬ 
tality that goes into his makeup. It is truly a 
remarkable constitution that can weather the 
iuly equatorial sun and then suddenly move 
over into the Ifimalaya Mountains’ altitude 
as fast as available transportation will take 
care of the movement. The shock of change 
has apparently left no mark on him. He 
weathers the cold as well as he does the heat, 
though in a moment of confidence he made 
the confession that since he was born and 
reared in the South of the United States, he 
felt it would be disloyal of him not to say that 
the warmer lands have more appeal. 

Boiled Water 

Health is a big factor in successful travel 
and, while blessed with a robust body, there is 
one point on which Cowling insists while in 
foreign lands. All water he drinks must be 
boiled first. He has by this means escaped the 
fevers and other maladies so common to the 
new arrivals anywhere. (>ne case of a lost job 
is on record because of the laziness of a native 
boy who did not boil the water the night be¬ 
fore for the following day’s drinking. The 
substitution of unboiled water was found out 
and there was one less native boy in the em¬ 
ploy of the man who would safeguard his 
health by this most effective means. 

In Singapore 

It was the pleasure of this writer to be in 
Singapore on one occasion and to meet Her- 
ford Cowling. The boys about Rai els Hotel 
were buzzing early in the day, having news 
of the reservation made by Cowling saying 
that he would arrive on the steamer from Ba¬ 
tavia about noon. Upon inquiring at the desk 
for Mr. Cowling, the information was given 
out that he would be in later in the day. The 
bell boy knew that he was returning and 
looked forward to it; the clerk knew it, the 
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manager knew it, the room boy knew it (they 
use room boys instead of maids in Singa¬ 
pore) ; in fact, every one connected with the 
hotel seemed to be busy that day, looking for¬ 
ward to the arrival o this one American who 
on previous visits had infused the spirit of 
action into their usual latent working spirits. 

Virginian 

Thousands of foreigners visit this cosmo¬ 
politan hotel each year from many climes and 
lands, but it is the distinction of this one 
young traveling American to be the one guest 
whose arrival is looked forward to with pleas¬ 
ure. They have Sultans from nearby realms, 
they have dignitaries from the locale, they 
have al the good spending millionaires from 
the golden land of America and none receives 
the acclaim that the boy from Virginia in¬ 
spires. 

It chanced that the boat was iate on arriv¬ 
ing at Singapore (as boats usually are) but 
when the set hour passed and the looked-for 
guest was not yet at the hotel, the boys began 
to fidget, the manager became annoyed that 
boats should inconvenience anyone, and the 
smile did not return to his face until the 
smiling Cowling stepped from a “rickshaw” 
at the door. 'Everybody in the hotel stopped 
work for a ew minutes to greet the picture 
man. Later information given out in answer 
to a question revealed the fact that he had 
been at the hotel several times before and al¬ 
ways stopped there on his way through Singa¬ 
pore—“the gateway to the East.” 

It is apparent that he is not beloved of the 
natives and the hotel oik because he is classed 
as a rich American spender, for he is not that. 
Having traveled as much as he has, ong since 
the lesson of getting his money’s worth has 
been learned. As long as it is possible to get 
a big figure for anything done, the native, es¬ 
pecially in the Orient, will try to place exor¬ 
bitant prices on his wares or work. C nee he 
finds he cannot get more than what is fair, he 
is much easier to deal with. Cowling is well 
liked in spite of the reputation he enjoys of 
being able to get value for his dol ars. This 
is a distinction not to be laughed at, since most 
Americans who travel in the Orient and fail 
to scatter their money to the four winds arc 
considered very cheap customers. It is an art 
to be abe to get for one’s dollar the value of 
a dollar, and stil be respected. 

A Rickshaw Ruse 

An amusing story is told of how Cowling 
managed to get lull value for his dollar Irom 
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T HE old time batt e cry of filmdom. 

Now very se dom heard. No longer 


necessary 


Cooper Hewitts have 


made indoor photography dependable, 
artistic and profitable. 

Whenever there’s some particularly 
hard problem to meet, you can find Cooper 
Hewitt service right on the job. We think 
you 11 find it an invaluable Help. Just get 
in touch with “Mike” Shannon. 



COOPER HEWITT ELECTRIC CO. 
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K f ESE ENGINEERING i CO., JohnT. “Mike” Shannon, Mgl. 
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MATOGRAPHER 

a “rickshaw” puller, than whom there is no 
harder to handle in this matter. The trusty 
Malay servant solved the problem for him. 
They reached a city up the peninsula where 
they had been many times before. The dis¬ 
tance from the station to the hotel was just 
two blocks. The “rickshaw” fee for this dis¬ 
tance is not established by law but twenty 
cents is the usual price; however, on reac iiing 
the hotel the coolie insisted on being paid one 
dollar for the full legal hour rate, saying that 
he worked only on the full hour rate. Argu¬ 
ment was of no avail. The human horse had 
decided to steal a dollar and was sticking to 
his guns. About this time, the Malay servant, 
who had been looking after the baggage, came 
into view, found out what the trouble was 
about and told his master he would settle the 
account. The wily servant then climbed into 
the rickshaw vacated by Cowling, ordered the 
boy to pull him to a nearby hill and to go up 
an down that hill until the hour was up. On 
the third trip the coolie decided to take the 
“usual” fee given him for short pulls and not 
climb that hill again. Cowling admits it was 
the ingenuity of his servant which saved him 
from being the usual tourist sucker on this 
occasion. 

Acclimation 

While this life of travel and adventure is 
a fascinating one, it is also one of great danger 
as evidenced by recent deaths ot British ex¬ 
plorers in the ascent ot Mt. Everest. Though 
establishing no record for mountain climbing, 
it was the pleasure of this gentleman to scale 
great passes over 18,(H)0 feet and go up the 
pale sides of the highest mountain range in 
the world. It is only the white man who is 
not acclimated who suffers severely in these 

wr 

climbs, according to Cowling, and it is well 
to know just where to stop. 

The natives of Tibet go to great heights 
and can stand much physi cal endurance. To 
express it in his own words: 

“While my camera and equipment were be¬ 
ing carried up with about forty pounds of 
weight to the back of each native, when I 
reached the spot where 1 wanted to 'shoot,' I 
was gasping for breath and wasn’t sure ust 
how long ! could stand to remain at this level. 
I'he natives always came up smiling, their re- 


(Continued on Page 21 ) 
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ferent density, and also that “a certain rela¬ 
tion always exists between the proportional 
diff erence oj magnitude of the angles of in¬ 
cidence and the angle of refraction, in refer¬ 
ence to the nature of the medium” 


This fact brings about the necessity ol hav¬ 
ing recourse to angle measurements. 

Trigonometry is that branch of mathematics 
that comes to our assistance. 


W E consider opportune to divert for a 

whiie from our subject, in order to 
give a brief description of the three 
trigonometric 'unctions, the knowledge of 
which is indispensable or the the clear un¬ 
derstanding of the optical phenomena we are 
about to describe. 



FIGURE 7 . 



Draw two lines perpendicular to each other 
at the point O (Fig. 7) and call the line 
X' X, the X-axis, and the line Y Y', the 
Y-axis. 

The two intersecting axes divide thus the 
plane of the paper into four parts, called 
quadrants, and distinguished from each other, 
by the Roman figures I; ; 1; III; and IV. 

The quadrants serve to determine the po¬ 
sition of the angle taken into consideration, 
according to the terminal side of the angle 
itself. Thus:— 

The Angle X ! > P 1 is in the first quadrant; 
the Angle X O P 2 is in the second quadrant; 
the Angle X O P 5 is in the third quadrant, and 
the Angle X 1 P 4 is in the fourth quadrant. 

Furthermore: 

The lines O P 1 ; O P 2 ; O P\ and O P 4 

are called distances. 


The lines O X' and O X are called ab¬ 
scissae and are reckoned as positive if extend¬ 
ing to the right ol O, and negative i: extend¬ 
ing to its left. Positive values are optionally 

preceded by the sign — \— (Plus) ; Negative 
values are always preceded by the sign — 
(JVI inus). 

" he lines perpendicular to the Abscissae, 
are called ordinates and are reckoned as posi¬ 
tive if extending above the X-axis, and as 
negative if below it. The same rule of signs 
given for the Abscissae prevails for the Ordi¬ 
nates. 

The RATIOS for any of the angles a \ a * 1 ; 

a 2 , or a 3 are : 


ORDINATE 

DISTANCE 


equals SINE a ; a [ 



or a 1 . 


Usually written sin a , etc. 

mj 


ABSCISSA 

DISTANCE 


equals COSINE a; a' 




a\ Usuallv written cos a, etc. 

Mr * 


ORDINATE 

ABSCISSA 


equals TANGENT a; a'; a 2 , 


or a . Usuallv written tan a, etc. 


It is evident that these ratios wil never 
change for each of the functions, no matter at 
what distance from ), the Ordinates may be 
drawn. It is also obvious that they give a 

measureable and perfect definition of any 
angle, as well as its positive or negative value. 


T HE relation existing between the 

angles of Incidence and Refraction, 
and the Density of the Media, has 
brought forth the following law, known as the 
“Snell Law,” from the name of its discoverer: 

1 . “ If hat ever the obliquity of the incident 
ray, the ratio which the sine of the incident 
atujle bears to the sine of the angle of refrac¬ 
tion, is constant for the same two media, but 

Jr * 

varies with different media. 


2. “The incident and the refracted ray, are 

» * 

in the same plane, which is perpendicular to 
the surface separating the two media/’ 




(Continued on Page 24) 
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DUPLICATION of MOTION 

S URE NEGATIVES 

(Continued from Pape 9) 


H ow to Gauge 

In order to learn if the duplicate negative 
will require a longer or shorter development 
than that given to the master positive, super¬ 
impose one oi the scenes in the master positive 
on the corresponding scene in the original 
negative. ! the registered positive and nega¬ 
tive images exactly obliterate each other, then 
the duplicate negative should be given the 
same development as the master positive re¬ 
ceived. A faint residual negative indicates 
that a somewhat longer development must be 
given to the duplicate negative; if, on the 
other hand, a faint positive image he seen, the 
negative should be developed for a shorter 
time than that given to the master positive. 

1 f the various steps in the preparation oi the 

duplicate negative are carried out correctly, it 
will stand the test of direct comparison with 
the original under a low power magnifier. 

Examination under a higher power ens, 
however, will probably show some loss in 
definition and an appreciable increase in 
graininess. The definition loss arises, for the 
greater part, Irom poor contact in the printer. 
Too much emphasis cannot be laid on the ne¬ 
cessity for intimate and uniform adjustment at 
the printing aperture. 

Prints Kept Soft 

Some increase in graininess over the origi¬ 
nal negative appears to be inevitable, but that 
obtainable on the Pfastman duplicating emul¬ 
sion is, as has been stated, considerably less 

m/ 

than is given by any of the regular emulsions. 
To keep the graininess of the final prints at a 
minimum, the prints should be kept as soft as 
is consistent with good projection quality. 

Filters 

In the foregoing procedure it has been as¬ 
sumed that any modi I ications required in con¬ 
trast wou ! d be secured in the usual way by 
slightly varying the amount of development. 
The Eastman Duplicating Film, however, lias 
a unique .property not mentioned hitherto 


which can be made use of in practical work. 
The contrast or gamma of the image can be 
varied within wide limits merely by altering 
the color oi the printing lights; in other words, 
a contrasty, medium, or soft master positive 
can be made at will with the same amount of 
development. A yellow filter placed between 
the printing light and the film will give a 
high contrast image, white light will give a 
medium contrast, while a deep violet filter 
will give a low contrast. By taking advantage 
of this fact it becomes quite practicable to 
print onto the same length of fi m from con¬ 
trasty and soft negatives and to compensate or 
the variation in negative quality by printing 
Trough suitable filters. In practice it is 
l >u a. three violet ilters of different dye 
densities will give the range of control neces¬ 
sary on average commercial work. 

A precaution not to be overlooked is that 
the printing light should always be run at a 
standard voltage becau se oi the color change 
hat occurs with voltage changes. If the 
brightness of the printing light is changed by 
a rheostat from scene to scene, the scenes 
printed at low voltage will tend to be of 
higher contrast than those printed at high volt¬ 
age. This is true whether or not filters are 
used. It is advisable to run the lamp at con¬ 
stant voltage and to use the diaphragm 
method of changing brightness. 

■n conclusion, it may also be pointed out 
that tl e higl est grade of work on the new 
emulsion is produced when advantage is taken 
nf its contrast control property, because this 
permits of complete development for every 
scene with the consequent avoidance of all de¬ 
velopment irregularities. 


Junior Cameramen’s Club Elect 

Officers for Next Twelve Months 

\ i the annual election of the Junior 
Cameramen’s Club the following members 
were elected as officers: 

Burnett Gufifey, Goldwyn Studio, presi¬ 
dent; David Ragin, Fox Studio, vice-presi¬ 
dent; Max Cohen, Fox Studio, secretary; 
Harto Tappenbeck, Fox Studio, treasurer; fra 

Hoke, F irst National. Studio, director; John 
Schmitz, F ox Studio, director; William 
Margulies, Fox Studio, director, and Clifford 
Shirpser, Paramount Studio, director. 
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(Continued from Page 18) 

spiration and heart action apparently nor¬ 
mal.” 

Probably the best X-ray view oi the inner 
soul of this adventurer is to be found in his 
attitude as a hunter. He is fond of animals, 
lias shot many ot them ior iood but does not 
care to shoot for sport, preferring rather to 
ilm them alive. He was invited to a tiger 
hunt by one of India’s Rajas. Ie had never 
shot a tiger and, while he wanted to film a 
hunt, did not want to kill an animal uselessly. 
He explained his feelings to the native hunt¬ 
ers and was taken to a nearby burial ground 
and shown the graves of eight people who had 
been killed by tigers. That was enough justi¬ 
fication. He killed a tiger that day, and hunt¬ 
ing these felines is about as dangerous as hunt¬ 
ing any big game. 

On the entire trip through Africa where 
lie accompanied noted hunters, he shot only 
when it was necessary for protection, or that 
specimens usefu for scientific study might 
be brougiit back. The rest of the "shots” were 
made with a movie camera. Many times the 
back of an elephant, guided by two natives, 
furnished the stage or setting up the camera. 


A CINEMATOGRAPHIC 
FORECAST FOR 1927 

[Continued rom Page 10] 


made by the A.S.C. will be ready for an- 

•/ */ 

nouncement shortly after the first of the new 
year. 

Cinematographers long since have come to 
the realization that nothing is stable within 
their profession. The greatest efforts! of a 
given time become infinitesemal a short time 
later. But no artist ot the camera objects to 
such a condition. In fact, such amounts to 
the life-blood of all his strivings. Within his 
heart lie knows that he sets the pace for the 
upward trend of films at large. He is the 
limit beyond which the motion picture may 
or may not go artistically. If he marks time, 
there is no progress. That he has never mark¬ 
ed time, the history of the art itself testifies. 

Superinduced by the newly-discovered 
qualities of panchromatic, make-up for mo¬ 
tion picture actors may likely undergo con¬ 
siderable revision. As already noted, no make¬ 
up whatsoever was used on Old Ironsides.” 
As a matter of fact, a great many cinematog¬ 
raphers and directors frown upon the use of 
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The Automatic Exposu re Meter 
Sor tie Movie Camera 



Patented by Dr. Emil Mayer 


Automatic—scientifically 
exact under all light con¬ 
ditions. (fives correct 
diaphragm settings for 
sun and twilight, out¬ 
doors, studio, natural or 
artifical light. Adjust¬ 
able for individual vision. 
Always ready for use. 

The Cl NOPHOT saves 

film waste and disap¬ 
pointment. Price in fine 
sole leather case, 



Chas. G. Willoughby, Inc 


110 West 32nd Street 


New York, N. Y. 



IMPROVED PHOTOGRAPHY 

Through the Use of Greatly Increased Aperture 

LENSES 

The ULTRASPEED Series 

F 1.4 

Are Appealing to Many From the Fact that a Superior 
Picture Image is Given by These Lenses When Worked 
at Full Aperture, Especially on Panchromatic Film, 

With Filters. 

UNIFORM AND SHARPEST DEFINITION FROM 
CENTER TO MARGINS. STRICTLY COLOR 

CORRECTED. 

APPROVED BY LEADING PRODUCERS AND 

CAMERAMEN. 

50 m.m. F 1.6.$1 0.00 

40 m.m. F 1.4.. 125.00 


Phone Hollywood 5647 


C. G. Minor 


Akeley Camera Specialist 


HOllv 3642 


Ray B. Olsen 

Hotel Dupont 


Hoi ywood 


The “ Ultraspeed” Lenses are without peer 

You can use the “ Ultra - 


or competition 
speed” 


can use 

Lenses on your regular set work to 
greatest advantage. See ad. elsewhere in this 


issue. 
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make-up wherever it can be avoided, on the 
ground that it covers up a true rendition of the 
facial expressions and of the emotions—and to 
correctly portray these, of course, is one.of the 
prime designs of all film acting. A problem 
that is presented and which the researches of 
the American Society o Cinematographers 
are working out, occurs where the majority of 

e cast is appearing without make-up, and it 
becomes necessary to use cosmetics and the 

like to give character to certain of the heavier 
actors. A solution will be at hand for this, 
however, so that when the photoplay is pro¬ 
jected no incongruities will be apparent. 

Officers of the American Society of 
Cinematographers believe that there is no 
point of saturation in cinematography. It is 
a profession that can draw upon the untapped 
wells of not only literature and art, but upon 
chemistry and physics to an unfathomable de¬ 
gree. For this reason, researches of the A. 

S.C. will continue to be directed toward the 
end ot discovering and encouraging new pho- 

t 

tographic methods and treatments. Exhaus¬ 
tive study of the American Society of Cine¬ 
matographers convinces the writer that true 
universal usage of films has merely been ap¬ 
proximated. This seems manifest when the 
on-rushing popularity of "home movies" is 
contemplated. Hundreds and hundreds of 
cameras and projectors using the 16 mm. film 
—about one-half the professional size—have 
already been sold, and as yet this outlet of the 
cinema has been merely scratched. In truth, 
many people hav not as yet segregated, in their 
minds, this new kind of home motion picture 
from the old magic lantern of a generation 
hack. If it can he imagined that these new 
discoveries may place a small motion picture 
projector in as many homes as there are pho¬ 
nographs, radios or at least cameras, then the 
magnitude of this new form of entertainment 
may become evident. It is the writer’s belief 
that 1927 will crvstalize the usage o the 16 

mm. fi irr—with a resultant healthful condi¬ 
tion for Hollywood, where films are made, 
because all of these small projectors must em¬ 
ploy “moving pictures." 
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to 16 mm. size. This reduced image, in turn, 
strikes the sensitized emulsion of the 16 mm. 
raw stock, which by means of perfect syn¬ 
chronization is drawn from a light-proof sup¬ 
ply reel at the same speed as the standard 
negative. Alter the small size him is so ex¬ 
posed it is wound in a light-prooi take-up 
magazine. The reduction process preserves 
all the detail of the original, standard size 
negative, and combined with the use of 16 
mm. positive stock, with its slower emulsion 
speed and smaller grain, gives a pertect print. 


Intensity Regulated 


By regulating the intensity O' the printing 
light, each scene is matched with the preced¬ 
ing and succeeding scenes. This regulation of 
the printing light is made jby an automatic 
control board which is synchronized with the 
reducer, and which increases or decreases the 
light. The 16 mm. positive stock is available 
in several tints, so that the usual one color ef¬ 
fects obtained on standard film may also he 
had on the small film. Light amber tinted 
stock improves the reductions and presents 
such a perfect picture on the screen that Mr. 
Horsley is using it for most all reduction 
films. 


After the 6 mm. exposed film is taken 
from the optical reducer and unloaded n the 
darkroom, it is fed on the developing ma¬ 
chine, going through the usual developing 
process and then wound on the drying drums. 
When the film has dried, it is then wound on 
a projection reel. Having been reduced and 
printed at the same time, it is naturally a 
positive, and is ready for projection in one 
of the rush rooms. During the inspection 
run every detail is carefully noted for correct 
development, detail, freeness from scratches, 
etc. 


Editing 

When the film is taken from the “rush 
room, it is edited, eliminating, during this 
operation, any overexposed frames which oc¬ 
casionally appear. To facilitate this work, 
Mr. Horsley has converted a standard film 
viewing machine to 16 mm. size. This ma¬ 
chine is of small size with a magnifying lens 
with a light behind it. By running the lilm 
through it, the individual frames are ob- 


DUPE NEGATIVES 

Of the finest quality, on special duping stock 
perfected by Eastman Kodak Co., solely for this 
purpose. Made by the firm which thoroughly 
understands its handling through experience 
gained in three years of continuous use in making 
millions of feet of the finest dupe negatives ever 
produced. Why risk printing from original 
negatives when Dupe Negatives oi equal or bet¬ 
ter qua ity can be made so cheaply. Dupe Nega¬ 
tives, equalizing wide differences of original 
printing density, 15c. per foot for first negative, 
8c. for additional. 

Reduction Printing 

From 35 m/m to 28 m/m and 16 m/m by 

the pioneers of this industry. 

The Pathescope Go. of America, Inc. 
35 West 42nd Street, New York 
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served, and in consequence ol the magnifying 
lens, the frames are enlarged for convenient 
viewing o : the small image. In this operation 
the amateur cinematographer can appreciate 
the usefulness of this little mchine, for it 
saves the human eye a great deal of strain as 
is undoubted v the case with normal viewing 
when editing one’s films. It is to be hoped 
that some enterprising concern will make 
available a small size film viewing machine 
r or the amateur cinematographer in the near 
future. 

Splicing 

The film h as been viewed and marked for 
proper cutting and spiici ng. To facilitate 
splicing and assure neatness thereof, a stand¬ 
ard Bell & Howell splicing machine has been 
converted or 16 mm. use, incorporating the 
lateral type of splice used with the amateur 
splicer made by the same company. This ma¬ 
chine, too, is automatic, with the result that 
all splices are made with neatness and dis¬ 
patch. 

With the last operation completed in mak¬ 
ing the reduction fi ms, they are then again 
put on projection reels and taken for showing 
in the completed picture projection room, 
after which they are packed in small cartons 
and are ready to be shipped. 

B. & H. Distribution 

Arrangements have been effected whereby 
the Bell & Howell Company will be the sole 
distributors of the reduction films which will 
jbe known as "The Filmo Library” subjects. 
Mr. Horsley predicts a wide-spread interest 
in these films, and pointer! out to the writer 
that at the present time there are approxi¬ 
mately twenty thousand amateur cinematog¬ 
raphers using the Filmo projectors while 
there are an equally large number using the 
Kodascopes and Victor Cine-projectors. 

The "Filmo Library” films are available in 

)(i-foot, 16 mm., lengths, each a comp ete 
subject in itself. However, there are a few 
subjects which may be spliced together, mak¬ 
ing the usual 400-foot film of sixteen minutes 
projection time. 

At the present time there are eight subjects 
already on the market. Among the first sub¬ 
jects there are: "Metro-' }oldwyn-Maver 
Studio and Stars,” in two parts, containing 
views around this large studio and short ex¬ 
cerpts of the M-G-M stars from their latest 
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productions; a similar reel of the Christie 
Stud ios and stars; the world-famous 1 lolly- 
wood Bowl; and a number of subjects in the 
vaudeville series which include such acts as 
‘‘Albert’s Polar Hears," Spanuth’s "Trained 
Baby ! lephants,” "Pickert’s Seais,” and the 
"Mikado’s Royal Japanese Acrobats.” 


Additional subjects will be added to the li¬ 
brary every month. Among those to be re¬ 
leased for this month are: "Catching Big 
Fish in Pacific Waters”; "Whaling in the 
South Pacific”; "California Alligator 
Farm”; "Cawston Ostrich FArm"; '‘The 


Great Volcano Act”; "Fischer’s Animal Cir- 
’; “Cycling Girls”, and further reels of 


cus 


the I lollywood movie studios of Universal 
and Warner Brothers. 


(Continued tiom Page 19) 

T ! physical explanation of the phe¬ 
nomena of Refraction, through the Un- 
dulatory Theory of Light, is given by 
Huyghens as follows: 



FIGURE S. Huyghens physical explanation of 

Refraction 


Let us suppose the source of light so distant, 
that the wave front is a spherical surface of 
such exceedingly great radius, that it may be 
considered a plane (traced by O P in the fig.) 
and the incident rays, parallel to each other. 

Let the first medium be air and be designed 
by the letter n, and the second medium let it 
be glass and be designated by the letter n 
and let the refracted ray emerge again from 
the glass into the medium air. 

At the very instant the extreme ray of the 
front-wave impinges upon the refracting sur¬ 
face at the point O, it becomes at that point, 
the origin of a new disturbance, originating 
secondary waves, which proceed within the 
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WANTED—MOTION PICTURE CAMERA 


WILL PUT you in touch with buyers for Bell & Howell cameras and equipment. 
Phone or write the A. S. C., 1222 Guaranty Bldg. Granite 4274, 

Hollywood, California. 

* ™ 

% 

BELL & HOWELL or Mitchell Camera outfit; Projection Printer; Cine* 
timer; Straight Line Processing Machine; Nutting Reflectometer; Polish¬ 
ing Machine; State price. Equipment. Fred Jeiery, Giles Street, Rose 
Park, South Australia. 


_ FOR SALE—CAMERAS _ 

WJLART camera, latent model, complete with tripod and carrying cases and 
retort case and magazines. John L. Russel, 1643 North Gardner St., Holly¬ 
wood. HEmpstead 9554. ______ 

BELL Sc HOWELL, Eyemo Camera—3.5 lens; Color Filter; Case; Six 100-ft. 
reels; Daylight Negative; Cost $400.00; Price $275.00. All Brand New. 

Cameron, Manhattan Beach, N. Y. 

FOR SALE—LENSES _ 

ONE three-inch Dahlmeyer F, 1 :9, mounted for Mitchell; one two-inch Bausch 
& Lomb F.2:7; one Dahlmeyer Pcntac 37 mm. F.2:9. Georges Benoit, 3306 
North Knoll Drive, North Hollywood. 

CARL ZEISS, F. 2.7, 50 mm. in Bell & Howell mount. Dan Clark, care 
American Society of C inematographers. __ 

NEW 40 mm. Goerz Hypar f. 5 5. lens in Bell & Howell mount; price $50.00. 
Write Charles Clarke, 1222 Guaranty Building, Hollywood, California. 


FOR RENT—CAMERAS 


FOR RENT—Bell & Howell studio equipment complete. 170-Degree Shutter. 
Liberal commission to cameramen. Call Mr. Smith, Metropolitan 4686. 
Evenings call Main 0947. (Los Angeles.) 

NEW Eyemo camera, fully equipped; rent by day or longer. Joe La Shelle, 
9038 Dorrington Ave,, Hollywood; Phone OXford 5840. 


FOR RENT OR FOR SALE 


WILL lease for long period at very low .rent or will sell, Bell and Howell 

camera No. 461, fully equipped, excellent condition. Call W. J. Van 

Kossem 6049 Hollywood Blvd. or write E. H. Rumer, 3764 Arizoaa St., 
ban Diego. 
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advantage 
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AKELEY and Bell & Howell cameras for rent. John Boyle, 1207 Milton Ave. 
Phone Granite 2213, Hollywood, California. 


BELL & HOWELL. Victor Milner, 2221 Observatory Ave., Los Angeles. 
California. 596-944. 


MITCHELL, and Bell & Howell Cameras. F.2:3; F.2:7; F.3:5 Lenses— 
40-50-75 mm. Complete equipment. J. R. Lockwood, 523 North Ora ge 
St., Glendale, California. Glendale 3361-W, or HOlly 0764. _ 

E. BURTON STEENE, Bell & Howell, and Akeley. Complete Camera Equip¬ 
ment. Latest models. Address American Society of Cinematographers 
Hollywood, California. 

BELL Sc HOWELL, 170, with 30, 40, 50 and 75 lens equipment. Baby Tripod. 

Also B. & H. Cine Motor. Charles Stumar. GRanite 9845. 1201 Vista 

Street, Hollywood. 


1 * OR RENT—One Eyemo camera, complete with all accessories. Bert Glen non, 
5905 Carlton Way, Holly w ood, Calif ornia. Phone Hempstead 2743 

TWO Bell & Howells. Large finders. Also Eyemo for rent. Lenses_F 2.5; 

2.3; 2.7 Frank M. Cottier, 6273 Selma Ave., Hollywood. Hollywood 
5046. 


SPEED CAM I RA: Bell & Howell, fully equipped for miniature and slow 
motion work 40, 50, 75 mm. and 6-inch lenses. Alvin V. Knechtel 1I7Q 
North Kenmore*. 597-054. 


FOR RENT—STILL CAMERAS 


WILL RENT still camera to local parties. Special arrangements to A. S. C. 
members. Geo. Meehan, Ph. GRanite 3830, 744 Curson Ave., Hollywood 

California. 


FOR RENT—One 4x5 Graflex Camera and one 4x5 Grafic. Bert Glenno 
>950 Carlton Way, Hollywo od, California. Phone Hempstead 2743. 


FOR RENT—AIRPI ,ANES 


AIRPLANES equipped to carry cameras, facilitating the photographing of 
stunts or other unusual action, for rent by the hour, day or week. Jerry 
Phillips, Professional Pilot, Clover Field, Santa Monica Californi 


a. 
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medium ri at a velocity diminished, accord¬ 
ing to the density of the medium itself. 

At the moment that the point P of the ray 


at the other extremiv of 




< 


reaches the point O' 


>f light, 


1 



e disturbance created 


bv the ray first considered, will have reached 
the secondary wave-front, having a radius 

O V. 


In the meantime, at ah the intermediate 
points of the surface A B between O and O', 
and of which we shall take the points 8 and 
R as examples, similar disturbances as the one 
that has been created at ( > will have readied 
the wave-front having a radius S U, at the 

time at which P, readies O'. Similar! v the 

/ 

disturbance created at R will have reached a 


wave-front having R T for radius. 

Now, as according to Huyghens principle 


“The resultant effects o' the newly formed 
waves are produced only at the points of the 
surface which at any given instant touches all 



new wave 


the secondary wave-fronts,” 
front will be traced bv the line O 1 V, which 


is tangent to all the secondary wave-fronts and 
as light always covers the shortest distance in 
its travelling, the rays within the medium 
glass, will herefore travel in the directions O 

O'; S S 1 ; R R 1 , and O 1 O 2 , making with the 

normals to the refracting surface at the points 

of incidence, angles of refraction smaller than 
the angles of incidence, as illustrated in the 
figure by the ray incident at O, which makes 
with the normal N N', an angle of incidence 
a and an angle of refraction a . 

Let us, now, consider the rays travelling in 

the medium ri. The points O; S; R, and O 1 , 
have become centers of disturbances and the 

Rays O O'; S S’; R R 1 , and O 1 O 2 , travel 

within the glass with the same speed, as if 
they were actually originated at the incident 


points. 

At the verv instant that the Ray O O' 
reaches the surface A' B' at the point O', it 
becomes, at that point, the origin of another 
disturbance, originating secondary waves 
which proceed within the medium n, at an 
increased velocity, because the Medium n or 
AIR is less dense than the Medium ri 


> LASS, and at the time the Ray O 1 O 2 will 

have reached the point O 2 , the new disturb¬ 
ances created at O', will have formed a sec¬ 
ondary wave-front, having for radius the dis¬ 
tance (‘ V 1 . 

Repeating toe same reasoning and construc¬ 
tion as above, we find the new wave-front to 

7 


be traced by O 2 V 1 and the R ays emerging 
into air, to take a direction parallel to the 
Rays incident to the first surface of the glass. 

ray ( > O', is found to make wi 
ma \ 1 A r2 ', an angle of incidence, a 1 smaller 
than the angle of refraction a 2 . 

From the figure, we can easily deduce that: 






Angle of Incidence 
Angle of Refraction 


equals 


PO 

O V 


and as P ( ) and O V are the distances covered 
at the same time by an incident and a re- 
fracted ray in the two different media re- 

ar 

spectively, we have 
P o , Velocity of 

equals—--)- 




ium n 


Velocity of Light in 



n 


and representing the Velocity of Light in Me¬ 


dium 


n 


by the sign Vw 



its 



< 



in 



using 



Medium ri, by the sign Vri 
sine values for the angles of incidence and re¬ 
fraction. we have 


sin a 

sin a' 



Vn 



which is a constant for any pair of media, and 
is cal ed the “refracting index” of the me¬ 
dium ri. 


Calling n the refracting index of the first 
medium and ri the refracting index of the 
second medium, we I lavej/n a.n equals sin a.ri 


equals 


sin a 
sin a 



which constant is 


called the “relative refractive index” of the 

two Media in question. 

I f the first Medium is vacuo, n is taken as 
unity and we have 


sin a ri 

——— equals — 
sin a 1 ft 






is termed the “absolute refractive index” of a 

Medium. It is evident that the Absolute Re- 
ractive Index of a 1 transparent bodies, from 
the rarest of gases to the densest of solids, is 
always greater than one. 


T HE discovery of the laws of Reflection 

and Retraction can be classed among 
the greatest of the achievements oi hu¬ 
man intellect. The conception and construc¬ 
tion of all optical instruments, from the sim¬ 
ple spectacle lens to the most intricate appar¬ 
atus, used in scientific and industrial enter¬ 
prises, have been made possible by the knowl¬ 
edge of these laws, and mankind derives from 
them incalculable profits of knowledge, se¬ 
curity and comfort. 

(To be continued next month.) 
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